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Prenatal screening for chromosomal abnormalities, especially trisomy 21 (Down syndrome)
has become a part of routine obstetric care. Currently in the Netherlands, testing in the
first trimester using the combined test is the test of choice 1. This combined test calculates
the individual woman’s risk for a Down syndrome affected pregnancy based on maternal
age, maternal serum levels of free β- human chorionic gonadotrophin (free β-hCG) and
pregnancy associated plasma protein-A (PAPPA), along with ultrasound measurement
of the fetal nuchal translucency. Maternal serum is collected between 9 and 14 weeks of
pregnancy. Women with a screen-positive test result (cut-off 1:200) are offered an invasive
diagnostic test, amniocentesis or chorionic villus biopsy, to determine fetal chromosomes.
Invasive tests are associated with an iatrogenic risk of miscarriage. Recently the potential
value of ‘A Disintegrin and Metalloprotease 12s’ (ADAM12s) has been described as an
indicator of fetal abnormalities. ADAM12s is the short and secreted splice form of ADAM12
and a placenta derived glycoprotein produced by trophoblasts 2. ADAM12s, like PAPP-A, is an
insulin-like growth factor protease that has a role in regulating fetal growth by controlling
the amount of bio available insulin-growth factor (IGF) I and II. Low PAPP-A and ADAM12s
levels have been associated with an increase of insulin-like growth factor binding protein
(IGFBP)-3 and -5 resulting in low free IGF concentrations. Previous studies showed reduced
ADAM12s levels in first trimester maternal serum in trisomy affected pregnancies 3-5.
Adding ADAM12s to the current first combined test could result in a higher detection rate
and lower false positive rate. Moreover, first trimester ADAM12s levels have been reported
to be reduced in pregnancies complicated by preeclampsia or fetal growth restriction 6-8.
In this letter, we describe the results of experiments that investigated the effects
of processing and formulated guidelines for optimal storage of ADAM12s. In these
experiments, the stability of ADAM12s in serum samples stored at -20°C, 4°C, 18°C and 37°C
up to 25 days was investigated. In addition the effect of repeated freeze/thaw cycles on
ADAM12s concentrations and effect of centrifugation were studied. Finally, in addition to
investigating the stability of ADAM12s in serum, we also studied some basic characteristics
of the ADAM12s assay. This included intra- and inter-assay variation, lot-to-lot variation,
linearity, and matrix interference. Pregnant women with gestational ages between 10 and
32 weeks, participating in the study gave informed consent. ADAM12s concentrations
were quantitated using a solid phase, two-site fluoroimmunometric assay based on a
direct sandwich technique with the AutoDelfia analyzer (PerkinElmer, Turku, Finland).
Regression analysis was performed according to Passing and Bablok, MedCalc 7.4 software
(Mariakerke, Belgium) 9. The intra-assay coefficient of variation (CV) was calculated
from the difference between duplicate measurements. Minimal variation, < 1.5% at all
levels, was seen using 78 serum samples measured in duplicate. Inter-assay CV for three
commercially available pools (PerkinElmer) and three human serum pools at different levels
was <3.5% (n=16). Linearity was good and the mean recovery from two samples diluted 1:1
with the DELFIA Diluent II for ADAM12s was added, was 101% (range 97%-105%). To evaluate
lot-to-lot variation, 144 serum samples were determined on the same day with two
different kit lot numbers (422590 and 459296). Passing and Bablok analysis demonstrated
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that the agreement between the two lot numbers was excellent (r >0.99, p<0.01) with a
slope of 1.076 and intercept of -16.82. To evaluate equality of measurements between two
different AutoDelfia’s 24 samples were analyzed.
The agreement for ADAM12s analysis was excellent between the AutoDelfia instruments
according to Passing and Bablok analysis (r>0.99, p<0.01) with a slope of 1.01 and intercept
of 7.15. To evaluate matrix interference, we analyzed serum from five subjects collected
into three different tubes: a plastic tube with gel and clot activator, a glass tube with
clot activator but without gel, and a tube with gel and lithium heparin (BD Diagnostics,
Franklin Lakes, NJ, USA). According to the PerkinElmer ADAM12s kit insert, EDTA and citrate
influence ADAM12s measurements, and were thus excluded from analysis. In all three tube
types that were tested, ADAM12s detection was possible and results were comparable, i.e.
a factor 0.98 for the tubes with gel and lithium heparin and a factor 0.99 for tubes with
gel and clot activator compared with serum from glass tubes with clot activator. To study
the stability of ADAM12s relative concentrations of ADAM12s in serum from four patients,
assayed on the same day, were measured in tubes stored at -20°C, 4°C, 18°C and 37°C with
the baseline value -80°C– set at 100%. Figure 1 shows the mean percentages for ADAM12s
from samples from four patients stored at -20°C, 4°C, 18°C and 37°C against time. The
ADAM12s concentration was highest at baseline -80°C and was stable when stored at -20°C
for at least 25 days and at 4°C for at least 4 days. Figure 2 shows the individual absolute
ADAM12s concentrations in serum samples of six patients stored at -80°C versus the
number of freeze/thaw cycles. We observed no change in ADAM12s concentrations during
six freeze/thaw cycles. Figure 3 demonstrates that samples stored at 4°C and centrifuged
after 1, 4, 48, 72, 96 h showed no differences in ADAM12s concentrations. ADAM12s stored at
4°C remained stable over 96 h following collection.
In conclusion, we showed that ADAM12s is stable when stored at -20°C for at least 25
days and at 4°C for at least 4 days. Concentrations are not influenced by multiple freeze/
thaw cycles and the blood samples can be stored for 96 h at 4°C prior to centrifugation.
This considerable stability allows a wide spread application of ADAM12s measurement in
obstetric practice.
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[ADAM12s] (% of value obtained at -80°C)

Figure 1 Relative percentages of ADAM12s in serum samples stored at -20°C, 4°C, 18°C and 37°C

0

1000

2000

3000

4000

5000

6000

7000

8000

0

1

2

4

5

6

Number of freeze/thaw cycles

3

7

8

9

Individual absolute ADAM12s concentrations in samples from six subjects (gestational age ranged from 10-32
weeks) versus the number of freeze/thaw cycles

Figure 2 Effect of repeated freezing and thawing of serum on ADAM12s concentration
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